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Strategy,Case and Prospect of Controlling the Safety of
Machinery and Equipment in Design and Production Stage

Fei Cao

Suzhou Kehuan Environmental Protection Technology Co., Ltd., Kunshan, Jiangsu, 215332, China

Abstract

To prevent mechanical equipment accidents at their source and ensure both personnel safety and corporate sustainability, this
study proposes a comprehensive safety strategy covering design standard refinement, production process control, and robust
safety management mechanisms. Building on an analysis of current accident patterns and hidden risks in equipment design and
manufacturing, the strategy incorporates advanced design concepts and technologies to optimize production processes and quality
control, while enhancing safety management and training programs to establish a holistic safety framework. Case studies from
Siemens and other industry leaders validate the strategy’s effectiveness, and future research directions are outlined, providing
practical guidance and theoretical references for improving safety standards in the machinery sector.

Keywords
mechanical equipment; design and production; safety strategy; case study; industry outlook
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Research on Resource Utilization and Pollution Control of
Copper Smelting Solid Waste Based on Circular Economy

Wei Zhou
Yunnan Copper Co., Ltd., Qiubei, Yunnan, 615000, China

Abstract

The large-scale development of copper smelting industry has generated a large amount of solid waste, whose disorderly disposal not
only causes waste of valuable resources such as copper, iron, and cobalt, but also triggers environmental problems such as heavy
metal pollution and soil ecological damage. The concept of circular economy provides a systematic solution to this dilemma. Taking
copper smelting solid waste as the research object, this paper systematically sorts out the current status of resource utilization,
deeply analyzes diversified comprehensive utilization approaches, and clarifies the direction of pollution control technologies and
policy support systems. The study shows that through the closed-loop model of ‘source reduction - graded recycling - high-value
conversion’, dual benefits can be achieved, including a reduction of over 96% in solid waste environmental risks and an increase in
resource recovery rate to 98%. With policy guidance and technological innovation, copper smelting solid waste has the potential to be
transformed from an environmental burden into a strategic reserve supporting resource security, providing a practical model for the
green transformation of the metallurgical industry.

Keywords
Circular economy; Copper smelting solid waste; Resource utilization; Pollution control; Staged recovery
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Research on the Application Effect and Optimization
Strategies of Phosphates in Baked Products

Zhaoliang Ding
Tianfu (Jiangsu) Technology Co., Ltd., Lianyungang, Jiangsu, 222113, China

Abstract

Phosphates,as commonly used food additives in baked products,play an important role in improving dough processing
performance,regulating fermentation behavior,and stabilizing product structure.Based on the mechanism of quality formation in
baked foods,this study systematically analyzes the functional pathways of phosphates in regulating the physicochemical properties of
dough,enhancing gas retention,and maintaining the structural stability of finished products,and summarizes their application effects
in different types of baked goods.In combination with practical production conditions,technical problems and potential risks arising
from dosage control,interactions with other ingredients,and variations in processing parameters are examined.On this basis,targeted
optimization strategies are proposed from the perspectives of product type differentiation,quality-oriented objectives,and safety
management requirements,providing theoretical support and practical references for the scientific,standardized,and efficient use of
phosphates in baked foods,and contributing to the overall improvement of quality stability and processing performance of baked
products.

Keywords
Phosphates;baked foods;dough properties;quality stability;application optimization
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Dose level and distribution of radiation field in iridium 192
afterloading therapy room

Xiaoli Liang' Yawan Liang’ Wei Jiang’ Xiaomeng Yang' Yanli Zhao'

1. Henan Ecological Environment Monitoring and Security Center, Zhengzhou, Henan , 450000, China
2. Yellow River Engineering Consulting Co., Ltd., Zhengzhou, Henan, 450000,China
3. Henan Provincial Nuclear Technology Application Center, Zhengzhou, Henan 450000, China

Abstract

Understanding the radiation dose field levels and distribution characteristics inside an iridium-192 brachytherapy treatment room, as
well as the shielding effect of maze design on the radiation dose field, provides a scientific basis for the radiation protection design
of the treatment room and personnel safety assessment. Thermoluminescent dosimeters (TLD) and radiation dose monitors were
used to measure the radiation dose field levels and distribution at different positions, heights, and distances within the treatment room
during both the source exposure and storage states of the iridium-192 afterloader. This study, through a combination of experimental
measurements and theoretical analysis, obtained accurate internal dose field data of the treatment room and discussed the significant
role of the maze structure in reducing radiation doses at the entrance. The findings provide critical insights for optimizing the design
of the treatment room and radiation protection measures, ensuring the radiation safety of medical staff and patients.

Keywords
Afterloader; Iridium-192; Cumulative dose; Radiation dose field; Distribution characteristics
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Technology Empowerment and Ecological Reconstruction:
Research on Practical Paths, Challenges and Optimization
Strategies for Smart Campus Construction

Xurong Feng
Jiangxi Taihao Animation Vocational College, Nanchang, Jiangxi, 330200, China

Abstract

Smart campus is the core carrier of the digital transformation of education. Relying on new-generation information technologies
such as big data, artificial intelligence, and the Internet of Things, it promotes the upgrade of campus from “digital infrastructure”
to “intelligent ecosystem”. Based on the strategic background of Education Informatization 2.0, this article defines the connotation
and core elements of smart campus, sorts out the current situation, typical models and practical achievements of smart campus
construction in China, and analyzes the key problems and their causes such as insufficient technological integration and obvious
data barriers existing in the construction process. Optimization strategies are proposed from five dimensions: technology integration,
data governance, service optimization, security guarantee, and mechanism innovation, providing theoretical references and practical
lessons for the high-quality construction of smart campuses.

Keywords
Smart campus; Technological empowerment; Digitalization of education; Data governance; optimization strategy
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Application of Mechanical Design and Manufacturing
Technology in Outdoor Lighting Manufacture

Fengwang Chen Wenjuan Yang
Zhejiang Jialide Sports Technology Co., Ltd., Jinhua, Zhejiang, 321000, China

Abstract

With the advancement of urban development, the demand for outdoor lighting fixtures has been increasing. In their application,
these fixtures require high performance and longevity. The integration of mechanical design and manufacturing technologies in
the design and production process can significantly enhance the safety, lifespan, brightness, and aesthetic appeal of the fixtures.
This paper analyzes the application of mechanical design and manufacturing technologies in the design and production of outdoor
lighting fixtures. It first elucidates the key factors influencing the quality of outdoor lighting fixtures through mechanical design
and manufacturing technologies. Based on this, the paper discusses methods and techniques for applying these technologies during
the design phase and production process, while proposing optimization strategies. By summarizing existing mechanical design and
manufacturing technologies, the author aims to provide valuable insights for the future development and innovation of outdoor
lighting fixtures.

Keywords
mechanical design; manufacturing technology; outdoor lighting; quality improvement
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Analysis on the Construction Schedule Management of
Electric Power Engineering Based on Risk Prevention and
Control

Xinfeng Ding
State Grid Shandong Electric Power Company Dingtao District Power Supply Company, Heze, Shandong, 274000, China

Abstract

Construction schedule management based on risk pre-control has become the core paradigm for enhancing the performance
capability of power engineering projects. Throughout the overall construction cycle of power engineering projects, specific practices
such as proactive identification of schedule risks, establishment of institutionalized pre-control systems, and optimization of on-
site construction schedule feedback mechanisms can effectively reduce delay risks and strengthen construction execution. China’s
power engineering projects are mostly long-term, multi-disciplinary, and high-tech integrated projects, whose construction schedule
management is subject to complex risk factors such as policy adjustments, supply chain impacts, and variations in construction
environments. Under these circumstances, schedule management based on risk pre-control helps to rationally allocate resources,
dynamically adjust plans, and form a sustainable execution loop. Based on this, the following discussion will explore construction
schedule management for power engineering projects based on risk pre-control through reviewing relevant literature and combining
practical experience, for reference.

Keywords

risk pre-control; power engineering; construction schedule management; significance; measures
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Research on the Development Status of New Power System
Supported by Generative Artificial Intelligence and China’s
Strategy

Lin Fang Zhen Zhao

China Academy of Information and Communications Technology, Beijing, 100083, China

Abstract

This study focuses on how generative Al can drive the development of next-generation power systems. By clarifying the core
concepts of these systems and analyzing their current applications in power planning, operational control, and equipment
maintenance, we explore their transformative impact across the entire power industry chain—from generation and transmission to
end-user applications. The research also examines emerging trends in technological innovation, multi-energy scenario integration,
and cross-industry collaboration. Grounded in China’s energy transition and power market reforms, the study proposes systematic
recommendations: strengthening policy guidance, advancing core technologies, optimizing industrial ecosystems, and cultivating
interdisciplinary talent. These insights aim to inform policy decisions for leveraging generative Al in building next-generation power
systems, ultimately facilitating a green, low-carbon, safe, and efficient energy transformation.

Keywords
artificial intelligence; power system; strategy
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Discussion on Management and Maintenance of Iron
Materials and Equipment

Jianhong Chen

China Railway 23rd Bureau Group Rail Transit Engineering Co., Ltd., Shanghai, 201300, China

Abstract

Based on the current management practices of construction materials and equipment in subway projects, this paper summarizes
the specific approaches and key considerations for material and equipment management in subway construction, drawing from the
author’s firsthand experience in subway project participation. Taking the shield machine—a critical piece of equipment in subway

tunnel engineering—as a case study, the paper explores and analyzes its maintenance management, while also detailing the associated
maintenance techniques.

Keywords

material and equipment management; subway shield; maintenance measures
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The mechanism and model of promoting rural spatial
reconstruction through comprehensive land consolidation
throughout the region

Dan Du
Liaoning Urban and Rural Geographic Information Technology Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract

Comprehensive land consolidation at the territorial scale serves as a fundamental instrument for the coordinated optimization of the
national spatial pattern,playing a crucial role in addressing structural imbalances in rural space and improving the efficiency of land
resource allocation.At present,rural areas commonly face problems such as fragmented land use,dispersed functional layouts,and
insufficient coordination among production,living,and ecological spaces,which constrain the overall quality of rural development.
Focusing on the objective of rural spatial restructuring,this paper systematically examines the functional pathways through which
comprehensive land consolidation promotes land factor integration,spatial function reorganization,and coordinated ecological
restoration,and analyzes the intrinsic driving mechanisms underlying the intensification of rural production space,the optimization
of living space,and the restoration of ecological space.The study provides theoretical support for enhancing rural spatial governance
capacity and promoting sustainable rural development.

Keywords

Comprehensive land consolidation;rural spatial restructuring;land use optimization;spatial coordination;rural revitalization
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Analysis of the Cause of Loss of Control of Steam Turbine
Speed Regulating System and Countermeasures

Junda Zhang
Liaoning Datang International Huludao Thermal Power Co., Ltd., Huludao, Liaoning, 125000, China

Abstract

The steam turbine speed control system is an important component of the steam turbine generator set in thermal power plants. Its
function is to adjust the unit’s speed in real time and control the steam flow, ensuring stable operation of the unit under grid frequency
and load variations. The speed control system involves the coordinated work of multiple links, and its operational stability is
closely related to the safety of the unit and the stability of the grid frequency. Especially for large thermal power units, when facing
complex load conditions or variable disturbance conditions, speed fluctuations, oscillations, or even unit protection tripping due
to speed control system failures often occur. Based on this, this paper starts with analyzing the causes of speed control system loss
of control, grounded in the actual operating conditions of China’s thermal power plants, and explores more practical and effective
countermeasures to improve the reliability and disturbance resistance of the power plant’s speed control system.

Keywords
steam turbine speed regulation; loss of control analysis; countermeasures; training and emergency drills
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Development of a rapid on-site identification Kit for genuine
and fake soy sauce

Xingyou Fang Qiurong Shao Chang'an Wang Bing Duan Chengchen Zhang Song Yu
Fast Foshan Customs Comprehensive Technology Center, Foshan, Guangdong, 528303, China

Abstract

A specific colorimetric reaction targeting characteristic substances (ethanol and tryptophan) was established to distinguish between
authentic and counterfeit brewed soy sauce. After effective decolorization of soy sauce using activated carbon, ethanol reacts with
alizarin red under potassium permanganate oxidation to form a deep purple compound. In an acidic medium, tryptophan undergoes a
condensation reaction with p-dimethylaniline benzaldehyde (DMAB) to produce a yellow compound. This method is simple, rapid,

accurate, and reliable, making it suitable for on-site detection.

Keywords

Fermented soy sauce (authentic soy sauce); Chemical soy sauce (fake soy sauce); Ethanol; Tryptophan; test kit
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Analysis of ASTERIX data format defects and thoughts on
China’s independent monitoring data format

Bin Long Wenjuan Hu Xiaoyue Jiang
Chongqing Air Traffic Control Branch, Civil Aviation Administration of China, Chongqing 401120, China

Abstract

This paper conducts an in-depth analysis of the ASTERIX protocol, revealing its significant shortcomings in modern air traffic control
environments. It systematically examines issues such as the lack of unified standards for data structures, unreasonable design, and
complex decoding, and proposes improvement suggestions for the ASTERIX protocol. Based on a thorough analysis of the ASTERIX
protocol’s flaws, this paper further proposes the direction for constructing China’s independent air traffic control data format, aiming
to provide theoretical references and technical support for developing more efficient and standardized domestic air traffic control
monitoring data exchange standards.

Keywords
ASTERIX; data format; defect; analysis; air traffic control; monitoring; autonomous.
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Research on the Measures of Atmospheric Environmental
Protection from the Perspective of Ecological Civilization

Peng Wei
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Abstract

With the rapid advancement of urbanization, air pollution has become a pressing issue that severely hinders the progress of
ecological civilization and sustainable development. From the perspective of ecological civilization, relevant authorities should
prioritize effective air quality protection measures, optimize industrial structures, promote clean energy development, and strengthen
environmental governance. These efforts will improve air quality, achieve ecological civilization goals, and foster sustainable societal
development. This study explores the intrinsic connection between ecological civilization and air pollution control, analyzes the
importance of environmental protection, and proposes actionable measures for stakeholders.

Keywords

ecological civilization;atmospheric environment;protective measures
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Research on Construction Project Management of Oilfield
Surface Engineering Construction

Qingwei He

Dagqing Oilfield Construction Engineering Co., Ltd., Heilongjiang, Daqing, 163000, China

Abstract

In the current phase of social development, significant progress has been made across various industries. For oilfield surface
construction project management, implementing effective construction project control measures is crucial. Construction units must
clearly define the core components of project management, analyze factors affecting construction quality, ensure efficient production
capacity utilization and investment returns, while also considering long-term safety production capabilities. This paper focuses on

analyzing the management aspects of oilfield surface construction projects, exploring how to enhance safety management practices to
comprehensively improve the overall efficiency of these projects.

Keywords
Oilfield surface construction project; Construction project management; EPC general contracting model; Full-process control
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Research on Assembly Process Optimization and Efficiency
Improvement of Planing-Bench Milling-Boring Machine

Zhe Su Si Guo
Shenyang Machine Tool Zhongjie Friendship Factory Co., Ltd., Shenyang, Liaoning, 110142, China

Abstract

As a high-precision heavy-duty machining equipment, the bench-type milling-boring machine’s assembly process directly determines
its final performance and production efficiency. This study addresses challenges in precision control and process coordination during
assembly by applying digital inspection technology and process reengineering. Through unified assembly benchmarks, optimized
process coordination, and resource allocation adjustments, standardized assembly procedures and precision positioning tools were
implemented. These measures not only enhanced assembly consistency but also shortened production cycles while reducing labor and
material consumption. The research demonstrates that optimized assembly processes can increase equipment pass rates by over 15%,
providing actionable insights for improving assembly techniques in similar heavy-duty machine tools.
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planer-type milling and boring machine; assembly process; process optimization; efficiency improvement
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